Cultured monkey kidney cells are shown to possess a cell-surface receptor that binds 5-methyltetrahydro [3',5',7,9-3H4] Folates are a class of pteridine compounds that are essential for normal growth and maturation. Reduced folic acid coenzymes are involved in one-carbon transfer reactions such as those necessary for the biosynthesis of methionine, serine, deoxythymidylic acid, and purines. Although these folatemediated reactions have been studied extensively and many of the key enzymes that catalyze these reactions have been purified and characterized (1), little is known about the overall mechanism ofcellular folate homeostasis. The normal plasma folate concentration in humans is 10-20 nM. However, tissue concentrations are 3 orders of magnitude higher (2-30 nmol/g of wet weight). Even when the plasma concentration of folate is experimentally increased 20-to 40-fold above normal, the steady-state tissue concentration remains constant (2). Therefore, most likely folate enters cells by a high-affinity uptake process that can be regulated.
Folates are a class of pteridine compounds that are essential for normal growth and maturation. Reduced folic acid coenzymes are involved in one-carbon transfer reactions such as those necessary for the biosynthesis of methionine, serine, deoxythymidylic acid, and purines. Although these folatemediated reactions have been studied extensively and many of the key enzymes that catalyze these reactions have been purified and characterized (1) , little is known about the overall mechanism ofcellular folate homeostasis. The normal plasma folate concentration in humans is 10-20 nM. However, tissue concentrations are 3 orders of magnitude higher (2-30 nmol/g of wet weight). Even when the plasma concentration of folate is experimentally increased 20-to 40 -fold above normal, the steady-state tissue concentration remains constant (2) . Therefore, most likely folate enters cells by a high-affinity uptake process that can be regulated.
To better understand folate metabolism, many investigators have utilized tissue culture systems. The generally accepted model is that folate uptake is mediated by a membrane carrier that either facilitates the diffusion of folate across the membrane or actively transports the molecule into the cell (3) . Another possibility is that folate is internalized by high-affinity receptors on the cell surface by a process that is similar to the receptor-mediated endocytosis of macromolecules. In the latter model, as in the case of vitamin B- 12, folate might first bind to a plasma carrier protein that in turn binds to surface receptors before internalization into the cell. In fact, a soluble plasma protein and a membrane binder that have a high affinity for folates have been characterized, but a transport function has not yet been defined (4) (5) (6) . Studies by Kolhouse and associates suggest that a soluble, highaffinity folate binder in milk is immunologically related to the high-affinity binding sites for folic acid on human placenta (7) . (14) . The (Fig. 1) . Maximum binding was observed at 20 nM folate, and half-maximal binding was found to be at 2-3 nM. In the presence of excess unlabeled 5-methyltetrahydrofolate, binding of radiolabeled folate was inhibited >90% (Fig. 1) than that which was accumulated after 4 hr ofincubation (Fig.  4) . The amount of acid-labile radiolabel also declined, suggesting a decrease in the number of surface receptors.
Additional evidence that the receptor was responsible for folate accumulation at 37°C was obtained by measuring acid-resistant radioactivity in cells either incubated simultaneously with 5-methyltetrahydro[3H]folate (40 nM) and folic acid (10 nM) for 2 hr at 37°C or first incubating with folic acid (5 nM) for 1 hr at 4°C, removing free folic acid and then incubating with 5-methyltetrahydro[3H]folic acid (40 nM) for 2 hr at 37°C. In each case, the acid-resistant radioactivity was reduced (95% and 65%, respectively) compared to cells incubated with only 5-methyltetrahydro[3H]folic acid. Thus, when the receptor was saturated with the higher-affinity ligand (folic acid), the net accumulation of the 5-methyltetrahydro[3H]folate was decreased.
Previous investigators have demonstrated that high-affinity binding sites for [3H]folate on the surface of KB cells can be inhibited with antibodies to purified cell-membrane FBPs (17) . Therefore, we performed experiments to see whether the high-affinity binding sites on the surfaces of MA104 cells Were related to a plasma folate-binding factor. When 5-methyltetrahydro[3H]folate was preincubated with purified porcine plasma FBP and then tested for the ability of the (Fig. 4) . Therefore, folate receptor activity can be regulated acutely. Further, when the cells are incubated in a continuous presence of folate, there is a downregulation of receptor number (Fig. 4) is sensitive to pH, a common property of receptors involved in receptor-mediated endocytosis (19) ..Therefore, the itinerary for folate uptake may be (i) binding to surface receptor, (ii) internalization by endocytosis, and (iii) release from the receptor in the acidic endosome.
The 5-methyltetrahydrofolate binding site on the surface of MA104 cells clearly is related to soluble folate-binding factors that occur in plasma. However, this binding factor seems not to be involved in mediating the internalization of folate. Rather, it may represent membrane receptors for folate that have been shed from cells. Other membrane receptors involved in receptor-mediated endocytosis can be shed into the medium in response to specific manipulation (20) .
The results of these studies provide a framework for analyzing the role that this receptor plays in the regulation of folate uptake by normal cells. Understanding the biology of this receptor should lead to a better understanding of normal and abnormal folate metabolism and homeostasis. 
